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Introduction 
Average rice yields in the Western Murray Valley of NSW were consistently about 1 t ha-1 lower 
than that of the Eastern Murray Valley of NSW.  This was attributed to a greater incidence of turbid 
water, which reduces soil temperature and sunlight penetration thus contributing to poor seedling 
establishment.  G is used to improve soil structure and minimise dispersion in sodic soil.  However, 
higher rates of G increase infiltration rates and therefore water use to undesirable levels in rice bays 
(Humphreys and Barrs 1998).  Cay, Sivapalan and Chan (2001) found that anionic PAM was most 
effective at reducing turbidity of water compared to cationic and non-ionic PAM.  They also 
concluded that the rate of 5 kg PAM ha-1 was not significantly different than 10 kg PAM ha-1 for 
reducing turbidity.  Previous work has shown that PAM efficacy has been improved through 
combination with G (Shainberg et al 1990; Zahow and Amrhein 1992; Rapp et al 2000).  Therefore, 
the following laboratory experiments were undertaken to identify the rates of PAM, G and their 
combinations to reduce the turbidity of water without increasing water use through greater infiltration 
on a sodic soil. 
Material and Methods 
A sodic Vertosol collected from the Wakool Irrigation District in the Western Murray Valley of 
NSW was used in this study.  Three replicates of LMW (5-8 Mg mole-1) and HMW (15-20 Mg mole-1) 
anionic PAM with HD (50%) or LD (10%) at the rates of 2.5 and 5 kg ha-1 and G at the rates of 25, 50, 
75, 150, 300 and 600 kg ha-1 were used to treat the soil.  G was applied by sprinkling onto the soil 
surface.  PAM was mixed with deionised water and the solution was applied to the soil surface at a 
rate equivalent to 15 mm (0.15 ML ha-1).  The soil was left to stand for 16 hours before 85 mm (0.85 
ML ha-1) of deionised water was added to the soil sample.  After 24 hours, the suspension was gently 
stirred for 2 minutes using a vibrating rod powered by an electric motor to ensure uniformity of clay 
particles in the suspension.  After standing for 30 seconds, the turbidity of the solution above the soil 
surface was determined in NTU using a Hach© turbidimeter. 
An infiltration study was performed on 25 cm long soil columns packed to a bulk density of 1.31 
Mg m-3.  G alone at the rates of 1000 and 25 kg ha-1 and LMW HD PAM at the rate of 5 kg ha-1 
applied alone or with G at the rate of 25 kg ha-1 were used to treat the soil.  Each treatment was 
replicated three times.  The treatments were applied to the soil surface in the manner described above.  
Eight cm head of water was maintained above the soil surface and the advancement of wetting front 
with time was recorded. 
Results and Discussion 
All treatments reduced turbidity significantly below that of the control (250 NTU) and the level 
required to facilitate rice seedling establishment (170 NTU cited by Humphreys and Barrs 1998) 
(Figure 1).  The LMW HD PAM at the rate of 5 kg ha-1 was the most effective PAM treatment, which 
reduced turbidity to the same level as the lowest rate of G (25 kg ha-1).  G at the rate of 150 kg ha-1 in 
combination with any PAM was the most effective treatment and further increasing rates of G had no 
effect on further reducing turbidity (results not shown).  LMW PAM was significantly more effective 
than HMW PAM.  The reason for the greater efficacy of LMW PAM is not known as Levy and Agassi 
(1995) found that on fine textured soils as used in this work, the efficacy of LMW and HMW was 
comparable.  HMW HD PAM was significantly more effective than HMW LD, however there was no 
significant difference between LMW HD and LMW LD.  PAM application rate of 5 kg ha-1 
significantly reduced turbidity compared to 2.5 kg ha-1, however the difference was only marginal. 
The time taken for the wetting front to reach 250 mm was significantly faster for G 1000 kg ha-1 
compared to the other treatments.  However there were no significant differences among the other 
treatments for this parameter (Figure 2).  The initial rate of wetting front movement through the soil 
column was faster for all treatments than that in the control soil.  After about 25-50 hours, the rate of 
wetting front movement for G25, PAM and PAM+G25 treatments became equal or slower than that in 
the control.  This may be attributed to PAM, unlike G which can move with water, remaining at the 
soil surface and the wetting front slowing down as the water moved into untreated soil. 
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Figure 1. Turbidity of water under different 
treatments (Error bars are shown for standard 
error) 
Figure 2.  Time taken for wetting front to reach 
250 mm (Error bars are shown for standard error) 
Conclusion 
This study looked at the effect of anionic PAM and G on reducing the turbidity of rice water on 
flood irrigated sodic soil and found that all treatments reduced turbidity significantly below that of the 
control or the level required for rice growth.  LMW HD PAM at the rate of 5 kg ha-1 and G at the rate 
of 25 kg ha-1 both alone or in combination did not significantly change the wetting front movement 
compared to the control.  G at the rate of 25 kg ha-1 is much lower than current application rates used 
by farmers.  LMW HD PAM at the rate of 5 kg ha-1 applied with G at the rate of 25 kg ha-1 could be a 
possible treatment for reducing rice water turbidity without increasing water infiltration rates in the 
rice field. 
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